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GIMMjL l S UM 

(54) am EgHxi>.a 21g « 2 xn^s 

8 use a a na ?ioii tft^ mmst: ^ Maxima ^ieoii/ci, tftsj ^^2f aa nasi ^gi 
saioii msLmi\ $\mo\, xi8 e^t 12^1 H8 g*, f is^s oi^ois 011* jioie 1 

2^1 jtH13f£J, 28 gsfr l£°tl ^ai IS}} H8 21^01 ¥0\ 2011 ^ 

2i£^ E^l 8g^Ch 01 a & ESdXI^S 0\&m M^o\D\ ¥18*01 , 12 }ie ?|0|i QIOIEIgg 5 

»8>fe qioib 3, ssi aa aa §y one gfe i3 Q 4§ eaact. 01 ch , ae^ &¥oii 
>iioi^ bHtf i sssm, n ?ioii oie# ^£21 jiois aava aaea. oiw, ^ioim aaej ?ioii 

&2£2| XHtJ-^ S*£X|IS M&m ggSfe ^AlOil JIOIE 3*9*31- l^^Oil QIOIEIg i¥l 

Ea-iuib xii 1 p ^pss saa *, a £23 xhss Ana A on ±±g % Eaieig a 

*! = 2J MO! Oil ^ xl mfe XH»a HH02J Xll^ShCf. 



E5 



ye!® 

«e neat, m8 asst. a a na 



e 18 £S 52ioii obs aa a a 21 ¥3fi ssa uEiy 5012, 

E 2a2f E 2bb 300 t 338 aa HE! £013 MSI U&tS 20112, 

E 38 JIOIE aas| ggA|2| 3S 8E0II d}S TFT2| 8/EE §5fr sgg HI 28} 01 UEItH 5012. 

£ 4c g 1J92I XIII tfAl Oil Oil (BE H[Of M^XI^Ei 3IBSI HHXIEOIH, 

E 5ur E 4011 EAIfi Ml-Ol egHXI^Ei 3|©S gB^ V-V'l 0}^ UEHS BSEOIH. 

E 6a^ 8 ^921 «|1 a Al Oil Oil me s*2* M^XI^Ei ^l&£] 5! 2!«H Xlli 9 311 Oil Ai 21 ^|&2| bH XI E 



E 6b E 6a0il EAI& l&tl Vlb-Vlb'8 EEfdf UEIdi B3E0I2. 



E 7air E 6a2l QE B3I0II/H2I 0\BS\ dHXIEOlU, 

E 7b b E 7aOII £AIB VIlb-Vllb'M CEfaf UEItH B2E0I2. 
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£ 8ab £ 7a2J OS B3IOilAi2| D\B9\ HHXIEOIH, 

£ 8bb £ daOfl EAIS ie£ VHIb-Vfflb'! 0}£f U&M SBEOU. 

£ 9b £ 8b2j Cfe B3IO||Ai2j }|&2j &BE0IH, 

£ 10ab £ 92| Og E^I0ilAi2J 3IB2J UHXIEOIIQ, 

£ lObb £ lOaOfll £A|*h BBfl Xb-Xb'l UEftS BBEOlIi, 

£ IIS E 9£f £ 10b2l Ah 0 1 Oil ±JA|£lb SS2| UEIbd 201 H, 

£ 12ab £ 10a2| Qg B^IOilAjoj 3IB2I UHXIEOII1. 

£ 12bb £ 12a0!l EAIB X M b- X llb'8 OBr UOfcH &BEOIH, 

£ 13S S i£S2| fl2 MAflOHOII CUE M^Xl^&i ?IB2| dHxIEOIO. 



g igg *vuv e^xi^a ai n mz%™Q{\ a» 5jo^ mm, hai stxioii Mgsib «w 

^XI^Ei §y 3 »|5 ^SOil 3ff 3J0IO. 

siis hai s*ib §ixh ua AFesjn Hb as hai g» § ams/ci, s^oi g gscn Hb * 

S2| ^! 3 Ah 01 Oil ttHEIOJ Sib SijSe^^ 01 ¥01 3. *j^Oii S&S fi!^»01 ^3#2J «jg & 
XfMM XHbHIAmoSMI ipllf£lb 2B8101 HAimb &XI0IO. 

HAI 3 XI gOilAiE ^XH ^£ Afg£|b 2£ £p 31 EMI 2^01 *W g^SJOi 2^ Oil 2!^9 
b ±?!33rb e?HX|^Eie JrXIH Hb ^3 HAI &XI0ID1, ¥ JIB 1 ofUOilb 

egHXI^Eifil- m± 2^01 gg£|Oi HHffl, UCHXI OE ^leOilb ^ lEiSI- QliE^(black 
matrix)^ 2£2| §1 2^01 i!£j£ICH Sib 5101 H»3|0IO. 

OI24& 9H§ HAI &XI2J f|£g ^^A|9i;| ?ioHAib 1^2] £S trSofb 501 !S3rO. 

01 IN. JH^ll ££AI3lb 3>§ #S§* fi£!2£b QIOIEid^ Sf± 2^ AfOIOilAi a»mfe 2i8il S 
3KMI 2|£* 3|£| §^2§ SIS* EUOIStiS 114: 2^ AhOISJ 7\H ? £§11 &i 

ohm^^hi d^oio. oia& ^ xii si mmo\j\ $\mM w&m &mo\ o^y meoii ejx-i 

». TFT(Thin Film Transistor) CH £1101 (array) M SSSrb A0C(Array on Color filter) X||A|£l2i 

a. 

6J3^ 2ib TFTM MZoW ^loHAib 810^21 IS i§§ 350 TD OI^OilAi ^AloHOt mil. ^ 

s*> w&m ?ioHAib nasi his sas 250 tc oiaoiiai ^Aiano^ »o. oisie 

g§ 5211 ££6r0*, AOC M^XI^Ei JIS! o^g^o^ ^^5^1 ?loHAib §£l 1921 

ma ^£^ 35or 01^0^ m&iwu, tft2i g§ ^£^f 250 *c oior^ yof^iot »^a. 01 ¥ ^h 

XIS £^ e.^A|9lb QlOllb BJI^ 21D. 



a ITS 01 Ol^HXf ofe ^1^2} H|jgib AOC ^52] AW M^XI^Ei ^l&OilAi. TFT2j ^ MB 

2j ^si eAioii m$Lm ^ sib m^xi^ei j\b ^ n xii^ ^si xiigs^x^ ^a. 



oias 8Hi5^i ?iaroi a ^aoiiAib 250 r ois^sj xie gar^s g^sib aev (oi». n 
8 g*r aeaioia er)a 3oot 01^21 us s«f°s isab i^^ (oim, us i^etoiaF 
s^)o^ oi^ois oie# ^52j mois i^^g agsfa, 2? s^r ae^8 a a is^h 

^ All 5^1, a ttBM MgHXI^Ei ^IBOiiAib 12 ^ie ?iOil ^S£lb QIOIEi^M S»8hb 

QIOIEj tiHdOl l^SOi 2AH t 3I& ^¥0ilb 5|. ^. 8S| »£i lEi^h SSSOi 2i£Dj. BQB^OI Ql 
OIEI dH^ ^ a 2iC|. ^¥0ilb ClIOIEItf^ Hm\0\ S2|Shb ^iiOie^ 

a H&5Fb ^ilOie uh^OI O, 0|g# ^S2j }f|0IM 82^01 3ilOIM dH^l 

e §2 ho. 3iioi^ 12^1 aasioiib pioiEi^2j <M^m Ea-iuib n 1 ^?soi ssaoi 21 

H. >ilOI^ E^2\ 9il0|e s^Qi ^«0ilb ^£XIIS HH©0I ^^3CH 2ID. &}£X1I# HH@ ^¥011 b 

nn©oi g^sjoi 9111, ma &¥0iib #skw aiois^ 

asaoi sib s^. ±±§ ^aiaoi a^»& Eausjg a ^^i Eaieig ^^m- 

2££lb ^4: SB«b bHdOl S^£JCH HO. 

01 (EH. ?ilO|s §3QfS 250 "C 0lof2| »S i^2£ ^^9b US e*T 88^3 300 r 0l^2j US 

esro^ sssib us 12^21 oiee ssi 4= naeii, x-is §«r as^s ^^1 as 
st. x-is disa ^» x-is uisa in . ShU ^ ^ 2i2t us e«f aa^s 

bisa ^8 ^^ei uigg § a 4- ho. 01 tm. us ae^E 500 " 

1000A ^^i^ s^^i issib 501 b^^mw. i^^is ^^i as ea^ oi^oia ^ ho. 
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m\ = mtis jioiBaoii sisioi a^s^a ^jsi bbb& tiois die a ch sssm, 0101a hh 

GIIOIEidOII B1EI0I 2J^^¥£i SBBfc QIOlEi HHE1 CH SB3HM, 31|0|E a Bar Si 

BSSfS 711 01 £ DUE 9i QlOia 1EB kBAOIb ffl2 £ M3 ?SI ^XIH 2iEW, XII2 S 
^13 gmO! J|0|e HHE £! QIOIEH HHESf BlSffl 3f£ 2^ HI BUB §2S ggSOl 

2Afe Si JilOl^ IE % Si QlOia EH El CH SB» 4 s 2AO. 

01 M, CHOI a dH#8 01 01 a*! Oil ^ExIlS EH SOU CHS»fe ¥£011 ^ xFB^l CH 

sbb 4* aifeai. oi »»e¥^ ^ioimai^ s ± 2 ^ aioisi a«s D\^^m ^ioi^<m ^»o S 

CH B§T£IE1| gga^ 3S0I bHf5|»0. ±±g S^Hj- E3IBS S3 M0|2| «>E»|g 2HS 

^¥Oil ijgSIOi afe CH SBB 4= 2i£OI. &W01 B9S01 2ib £3 ^XIXHl CH 

SSB 4> 2JO. 

B BBOII OB a»fl| ^2!XI±a 3IBS 928131 9I3KM, 12 3IB 91011 QIOIEI^S SBflfe ED 01 8 
HH£1 SSB CIM. 31 B &¥0{| 3. ^. §j2| S2I 8«B ^, QIOIEj UHtf &! i^i iEil g 

fe a Bare s^bo. oioi, !22f &¥oii 7ijoiM<y s jioi^ strs^ jioim hh^m H£ 
b oa. aioi^ hh^s out ?£2j TiioiM bbqib bbbo. oioi, niois aBaj ^1 ohi a 
Eg*2j hbb s^sui- be&s m&m bbsib baioii juoib aa°roii aioia^ ^^s 

EBtLHfe XIII 3* SgB £ Sgf2J Ifflii 91 Oil M£ ££1901 l^£10i 

W SBB §E£ BBOIB 2^ K EMB8 S33K #31 EBH°i§ S^jJ Sf£ S^l 

sBsf= &± m&m ms&o. oich, &=*^ Eai&ie s^hi akoi chi ?ixisFb x-it,^ 

^ioim §^Q|g 250 r oiofoj xj^ e^E^ 1^3^ xis m** m&^it 300*0 oi^si gsrss 
i^ab n£ aeQtsi oie# saif 4= xh^ §^ aevs gar m&^s 

i^^^S S^o^ ( 2g 12^, b|§^ M^MOI ES8 dlSil 2^^E 

(M^IAi. ^|0|e 82^. XII 1 ^S, ^EX||# KHg a nUSE, 3ilOIM HH£1 3ilOI^ 

g^^i. disi m^moi ess bisi *±9ti xfai^ garmn, ^ioi^ 91011 $\m\ 

c 1 1 ¥S SI 1 1 §^ ^SOI g^l XllSJSh 2 ««o|j jg| 1 «gfiQf gt^ii g^£| fe xj| 2 

¥£E£ 01 ^01 XI ^ 1^1 iSloHl, ^^S|2J XII 1 ¥^ ^ XII 2 ¥S1 O^H^ ®0\ 3 5h 

m^soi es@ aiaa yisa ihioim % asars ^^sfoi 1 i 
^si s^sm. &mzt iwssi xii 2 xii^sm, asot nn@°j «i 1 Df^as mot 3 
mv2i m±mo\ ess uisi f?^^. disi ^±^m ^^mo\ s s^°j ^exii^ lem xi§>^ 
nnee i^o. nHe°i xii 1 xii^o^ i§i §moi 4^ sia. 

01 (EH, QIOIEIdOII ^E^l#0ll □leSFb ¥M0II ?lxl oFb xFB¥g Gi ^ 2!izrQI. 

01 ^XfEf^e ^lOiE^i} If 4: 2^ AfO|2J ^fSI^E^ TilOlM^ ^tfE£ CH 2§oFO< g^oF 

^ soi d^^mch 

QIOIEi^Oll 2§£IOi ^,01 ^EXIIS EHS Efe ^|0|M dH ^ CHI CHgoFfe ¥^011 6fb ^ XfB^l g 

^mE^ ai 01 eh m&m ^ zin, pioiei^oii asaoi ^iioi^^nf tf^ &^ ai- oi chi 9ixisf^ 

g^SfE^ QIOIEf bH^M t£Jf ^ 2iP. 

^lOje HHdS JilOl^oji 2J¥^¥£i dll S^^b >ilOI^ IE1 CH 5§5f2, QUO I El till 

Ql 01 9^} Oil 2I¥^¥E| ttsim CIIOlEi CH SB^OI, 5||0|e SSS| ^ 

aaatS JIOIM HUE % Gl 01 EH IE§ E#A|3lb «I2 §y X1I3 ^XIH SlEffl. X1I2 ^ 

XII3 §^ 5||0|e SHE 5=! CHI 01 Q IIHESf »^ S^Uf £5 3HI 01 

S IIHE » QIOIEI HHE1 CH i^U 4= 2iQ. 

HH^l BflS 0l^ r SSQ|3f ^XIXHM CH SSB ^ 

B ^SOil CUE afar M^IXI^EH J\&0\\Mt=, J\B 91011 ^4=2J ^£| 16IS0I g^£|CH O, I 

ei# 9ioii ^^i asaroi t^acH sack ^^i i^°r 91011b ^^hj ^ioi^ E^m s^of^ ^101^ uh 

£101 i!g£]0| Si^, ^|0|M bH<±! 910111= 250*0 0I3I2J X18 g^o^ Xi8 M^^OI 

i^Eiai xig a^ar 9ioii^ :hioim s^nf bjii aiExiia si ±s± ^ Eaiei 2^ 

1 SB8K)I ^^3^ ^^21 afQ| ^^XI^Q^F l^SJCH ^EW, E3I&1 2^ Oil SJI^E^ 

^4^21 2^01 M££\0\ 91Q. 01 IH , US g«T 12 Q 48 ^^1 BB^B 4> SlU. XHS g«T 1 

Bat Ah on g^sfe °p| BB^B CH SBB 4» BO. 

□ SB. EBM S h I2^ 81-01 B ggSj BAIOIIOII OB ^§ BAI Sfl2| ^5011 CHoFOI BBBO. 

B3B UI-2J- 1*01, AOC ^5£| ^a| e^XI^Q D\&m BS2«ES ?B»3| 9I5H/H^ 99 DJBB 9B 
»« B2H BEISI UIB SE^f 3501C OI^TOIXU. TFT2J 9§ SS^ 250 t OIBB ^O^Ot BO. 

B ^aOIIAIfe 0l£l§H g§ 52121 8HimZ AOC =?^M S§5|E^ ^^Sf^l S^l 91^01 Xi£ 

gar asarxis gsr 13^21 2^#2i ^ioim bbqib ajbbo. 

e 18 5 2 oil ^an HEi2j uotn soick cm ah . ^bbxi 

S^S &EH0IIAI2J ±, S ^BH H92J ^HISB UEfy SOIH, SfiS ^, ^. SI B9 BEIB 
B Oe 345TC2I S^OIIAI 2AIB SB B$ ^B»2 AH /d SI ±42!* ¥311^ UBW! 20IH. fl 

9 AH^S 300 tOllAi aif M^^OKplasma) gST 5^0]|A| 40M SB 4BB ^ ^. S H 

£1 §£121 UOt« SOIO. Ol^l/n. P^e2J XHS^ BS gJX>2| ^SF^ oig^ ojqi^ 

o. 

a a oil 2iohB. ^an 16121 bs sixfes 350 t 01^21 ^soiiai ^tfmoi m^m »b»w. 1 

Ef^Df g^ 520||A|^ CH SEOilAlE sioiyp. 
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SEB. gOIIAI 3451C7>Ulfe 2AI5 5FS8KHE £^01 512j ^t^JXI SfEU, Mdf^O^ LH CHI AH ^ 

300T:OilA1 a Oil as 2JX>2| £sf5f ^Oi^OI SBEiaCK 

£ 2a2f £ 2b b 300 t: I§§ X£! B3 BEI 5B2] A^M UEffcH >!0[Cf. £ 2a ^ Mdf^D^ 

8^ ^eiOilAi 40^5 §!§f S*B UEffcH 20IH, E 2b b B£ MMOICK 

iff s^ejoi s«ts gas as ojxfoj -^011 o|sn *±2K)i nmaaAi 61 ft 1^01 saa. 

BE4 UEI ^^Oil H§f ^±21- Bg ^#01 ^XHSF^U AH^OI f^Sb 3?. S5IB0II 2|oH 

#¥^01 111219b g&01 BSBQ. DEMd. B9 1EI2J £#8 BXI8PI flSIAIfe 51I0IS ijpjm. § 
*UI, 5§ S£i 250 TC 01 LHSIOt BO. 

H2HLI, BB3B PECVD(Plasma Enhanced Chemical Vapor Depos i t i on ) g Oil 2J§H ^^£lb TFTb S S§ 

s 5nt ^8 8em fi^mb oi m aasta ai§9 s^ora a* 8E5i> 25010 oimai s^oii 

b TFT s^OI ASfSlfe: 8XII5F BBSC}. 

E 38 ¥2H|2| 711 01 € Saafl 5FX|b ¥ TFTOil 2J01AI. JIOIM §2^ 8£A|£| S3 8E0II 0} 
S TFT2I 8/EH 8* ^gl blUlShCM u&ty 2010. 

300 1 3^ i§2S fl|Stfi TFT Oil dloKX 250^011 Ai X||»S TFTb EH S#5I 8^£& h 0l 

oisajt i ^boi asms a ♦ aio. 

aoc ^221 aw M^xi^a 5i5e aasias ^^s^i ?i6HAib oian& s§ #2j bss eiiism 
e is? a a UEi2j bxispi «moi ^ai aia^i- 3oor oi^aj :h8oiiai kta^ ai 
aa ai^&mnxi- bcl 

B»3|2S ( - 300 TCOD/d M^^Or SSf (UI99 93 8* 5HAI)0I*. BS 8»?t Si 01 

U5IJ7HI ^ 10 OiSOl ^fi£ibQI. 500- 1000 A ^12| d|g§j mm ^^°|§ 8^8tfeEll B£B AIZJ 

8 oimoia. criafAi, ihiois aeafss H8 9a^a sa»fe 2^^ ^^i siama. 2 

8 S93^S 500- 1000 A ¥1§E^ §£| ^E^F gj^l SOil ^8 1 

01 a i^oi, s ^soiiai oig^a ji oi a 9sst8 xi8 a«r a a «ta ^8 a<t aevoii asn ^^i 

^ ^. ^101^ 129|ES ^Ei2| LH^ 8E 01 oK 0\\M mo\, 250 °C 0| oJ-011 Ad gSTSfe ^ 

5i aaof. xi8 bi§g &m n8 bisg as ff^st xi a a^ i3 a 4i m&m 
Baa B«a ». KEaaaa awimi »ae ^is *a»3i a»oi h8 e 

«r laeie i^o^qi. oi an. H8 nfSOiiAi me\j[ §aizi ^8aii e^sjw ^ 

1 ^ XI 6^1 ?|oK)1 500- 1000 AO] £8 ¥JHI^ i^^Cf. 

(MIS, 0ISS2I }IO|e 1^0*8 ^^1 12^ Hl§g H2f H8 1^ bl§^ 

bin iif Eb. xi8 bigg ^±°j\iAh d |gg A[gf ff4:°is Me 
s 4 aa. oi (a, ^:>i ia^8 pfcb. bcb, ^8 oiam mm Mgm ^ ?iq. 

ia^\ai§s Em *±^°i 2gst n^asoii si& ^i^ ^nmiAie^ ^^21 4=^ 

If b|§§ ^^#2f2i °jS& Tug MAI Oil 4= 2ib ^§01 2iCK ^, 711 01 M bH^ ?I0II 

g§ 8E^h ^8 ^^i m&^m t^moi s^i^i i^oii gfi^h ^mm ^Mom, ^§^21 

S3 ^^S S^S^I ?|oH 500- 1000 A ^^1|2J g/8 tllS9 llf ^^^8 SjB8rb SOIQ. 

□ aa. bKMI SI SOt >IIO|e salads OIBaiES BBS S^Oil 2iCHAi2J MSjXI^Ei PIB 

21 ^51 E 421- E 51 BBBQ. 

£4bS ^S2I AM 9 A| Oil Oil MeilXI^Ei 7I&2J HIUIEOIH, E 5^ E 4011 EAIff afOf 

E^xi^Ei ^i&a v-va oa-ai- uEfyi Basoia. e 5011^ e^xi^ei ^iea sf^ 
^i&a oi2f o^aib ^¥ 7ieE an EAimaa. 

axi, of¥ ^i&oiife, 5^ aa ^15(100)21 &¥oii ^ai e^ ?ai us £b ^¥ois e^ ^^oi^ 

BS2S 01 ¥01 J! oh#(201)Hf Be Eb E^ M£IM@! ifS Eb mm 31 E^ ISf ^£1 

«ai ens oi^chsi ^S(202)M s&efe qioiei tin^oi g^gcn aiQ. 

QI 01 El bHd8 /dl£ BBSS ^01 EH 01 El 6! (20), CH0|Ei£(20)2J BOII 31301 2ACH 2I^S¥Ei 
6ISB SBBOF Cil0IEI<y(20)ES SifSfb EIIOIEI flHE(24) % Ell 01 El £ (20)21 ^XIS Sh¥ 
515(100)21 ^¥S¥EI 01® Oil S^£|^ Sg«XI^Ei2J ^Exll#(71)ES gJAfSfe 01^011 S 
31 5HOIM^(50)2f 8^010) M0\2\ H AHb S^l 5^£j^b BXf&¥(21)9 SBBO. 0|5| 
AI, B XIB¥(21)^ ^^£1^ %8 B^t 0H^^^2J 5|^E BJII 5 1- XI W , Ell 0| El <y (20)51- S 

ai»oi bis bH<yEs aaa 4= aio. 

EIIOIEI tiH£8 Ol^etES 1^301 HXIB. ^£1 Eb BS Eb B*0lfe(AI) Eb B90l^ B 
e(AI alloy). Mai^SI(Mo) Efe e£l«Sl-§^@l(MoW) B9. 38(Cr). &BB(Ta) ^21 ES 8§S 

oi^ois bm^ss aaa ^e ho. 

0*5|A|b. 01*0(1 Wlti(110. 111. 112)a S5 B = (113. 114)5f ITO(indium tin oxide) 

a zftzw m#(2oi)e x-itroi ^8 11 ^^01^ e^ ^*oife bs e^ ?di(cu)s a^s 
n ^#(202)8 as e^3f2i §^ ^^oi g8 ega a§2§ i^msxia. uH<y(no. 111. 

112) S Si 1E(113. 114)^ IZ0( indium zinc oxide)a S¥0ilb UPQI^ Eb ^¥01^ B^2J B 
a^2S aEfe 501 bfg-^lo^, ^£|5h 120 SI I TO 21 21 ^^01 9-^® S^Oife ^£|2| B W 
ES l^Sfe 501 WB5|8H^. 

of¥ ga 515(100)21 If^Oil^ 5^Xfdl ^^01 QI 01 El (20)31- ^£fB¥(21)l §b ^(R). 

^(G). S(B)2I ^ BE! (31. 32. 33)5h U£j£IOi 2iCf. 015IA1. B3 18(31. 32. 33)^ 901 
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E1d(20) 3¥01l/d AIM SXIE^ 131 * HO. 

QIOIEj dfl£j{20. 21, 24) a 19(31. 32. 33) flODfe BC8(bisbenzocyclobutene) Eb 

PFCB(perf luorocyclobutene) §3 1*01 3.0 01 or 2] £8 ^21 ^31 5 r Xi:Q S&§r3CH Hb £51 1 
B9K40JOI 1*3901 HO. 

£51 12^(40) 3¥01lb 3¥01l ¥£l Eb ¥ai Eb ^¥Qls Eb ^¥Qls S§2£ 01 ¥01*! 

m#(50D^ 3i Eb eai^si gai^si as Eb is 3§ Eb is §2? oi^ch 

& 3 § (502 m sastte oie# ^521 ^ioim uhgoi 13301 ho. }ioi^ uh£8 5f£ 

a oi aioiEi^(20)3f m^moi e?i s±s 32is r b 5uoij=£(50), 5iioiefl(50)2i ^ow o*ms\o\ aicn 

9¥£¥E12| ^A r ei^h »0J JH0|8ti(50)££ S^Srb 3|| 01 S nHE(52) a 51I0|M£!(50)3 B 

¥21 ^ egjx|±E|2| 31018 83(51)1 SBaO. , 51I0I8£(50)8 S± 

83(110)3* S3301 S£2| 88r ^^1 2f3A|9lb £XI *S3IB 01*01, ?^tf S± 

b3(iio)j» jiioimg (50)21 §§o g gtast^ £n g^oi m^mx\ am £xi g^g 83 

a 13S 4E HO. 

01 2r B0I, 511018 bH^l Olgg 0I3E8 ^^ofe 3¥01lb 2 S8 XI10I Sf8 S18 13orH O 

m #8 oa-ai^si 2^ ^301 bis 2Eb 201 drir*i8r0i. ai( Eb ai as)\cr°i 01 

s# Eb Cu\Cr£J OlggOl 3 011010. E§h, «£8 5H£o r 5l 3 8H IS Bg^OlU Iff Sdl 
«G«a> gg ^B 4>E HO. 

511018 bHd(50, 51. 52)8 33B8 5 r Xlb ?£l Eb B^OIfe »¥0lfe B3 Bil Q 42S 
331 4*E HO. 

511018 dH£(50. 51. 52) ^ £2| 82^(40) flOllfc H8 B* 13^(601)^ H8 g*T 123>(602)E 

8 01^018 0I^#2| 511018 12^(60)01 13901 HO. 01 a, XI8 S«f 12^(601)8 250t 0131- 

21 xi8oiiai g^rsb £5i 12^1. xi8 «isi ^s *±s>, us uisa Mgmoi 

12 ^3011 Hfifi 131 ^ HH, H8 1«T 12^(602)8 ^^£Jb BEaa(70)j»2| AfOI 

Oil gffift 5112 300 1C 013^1 H801IA1 gSfflfe S3 bill tf» * 

8. S3 tJISH US ^^^1 A^go^OI 500- 1000 A ^^|^ g31 k 4= HO. 

^101^ 2^(51) ^|0!M 129|(60) 3¥0ilb ^±2t UI31 ^^{hydrogenated 

amorphous silicon) 0?I21 Ol^OiS! ^E*II#(71)0I 3 E^o^ S3£|01 HO. 

^E^lia(71) ?l01lb 2(P) 0^121 nl m^m^ H^E^ ESSICH Hb bl3^ Ec 01 All 

9 ff± Eb 5^ ^dlMOlE 0>?1M S^ofe 7Hi^3 §^S(ohmic contact layer) (82 , 83)01 AIM ^ 

aiaoi 13301 ho. 

S^g(82. 83) ?l01lb ITOM 01 ¥01*1 a E2il£ig 2^(112, 111)01 2|2| 13EJCH HO. ^ 

2^(112)8 51101^ 12^(60) ^^1 12^(40)011 139CH H= ?2(61)g Wo\0\ Gil 01 
El ^(20)31 21301 HO. Eai2§ S^(111)01lb S^OII 13301 HH ^^XI^9^¥E1 
If3 tl2.m ¥01 3^21 ?j^]2f E?\%m ^3o^ sf^ 2^(110)01 ^XlIM 13301 HO. Ir 
^ bH>fl(110. 111. 112)8 ITO Eb IZO 0?l°1 ¥Sth ES 11^ 2101X101. E21I2S 2^(111)^ 

SE». BHfldlO, 111. 112)21 aSff # 011b ^S(62. 64)1 SorCM »0|M HHE(52) ^ QI0I 
El 2HE(24)2* ^4 21301 Hb 51iO|M IIHE(113) S5 Gil 01 E! !E(114)^r 13901 HO. 
0\1\M. 711 01 S HHE(113)b ^I0IM 1E(52)2J 3¥^(502)2 31^1 ^IS S^SrH HEffl. S 
i QIOlEi JfflE(114) SB QI0IE1 1IHE(24)2| 3¥^(202)2 3iOH ^IS HO. 01 m, 511 01 

e HHE(52) ^ QI0IE1 flHE(24)5 r l§f 3^0*010 g& Mdl«ej^l S&8^ 3^01lb Si MOIM 

HE(ii3) a ms at oi a nnE(n4)fe a» aa^om is aa^B^a s^sfe aoi wasisho. 

0I18 HHE(52. 24)21- 9¥ IjM SXI2I2] S^3M M&3^ 1ES ^Sl Srb 1 

4>32 ^8 OrUW. 0I12J Sjg 01¥fe d^l^OIO. 2^(110)8 E^ OI56rb 511 01^^ (50) 

^ QI0IE1^(20)3f g§901 JW^mm ^012 HEU. g^SXI Sfl ^E HO. 

015IA1. HI 3 S^S(82. 83)8 IT02I ±±W a Eai2§ 83(112, 111)3- Bh£»a(70) Af0|2J fi 

^ xiaa ^oi^ ?ifes 5 r xiw. oiaii issfs Eb aaiMsi. urn. ai 121 Mai Ah 01 

E3^ 5»a ^ HEffl, 4iaiA(0IE8 S^stOI 5*« *E HO. 

a EB1I2S 23(112. 111)21 3 ¥ 011b ^ egHXl^EIg Sao^l ?1^ Sa^(90)0l 133 
CH HEW . 3 3¥0j|b § S4=5h ^^ah 18 5 r Xlb i,^3 ^51^(130)01 13301 H 

O. 01 0. ^^i OK 130)8 HlOf M§«XI^E12J a£ad(70)2S SAF»fe iil »B»fe ^mi » 
2, ^51^(130)3 feOIS SlorOI 5h¥ 12 5|£(100R 013 Or^ohb 3¥ 12 5|&(200) Af 

0|2| Zf^l SXISrb 51^1 5rXlb Z.^ ^XIXH^ A>§SO. 

0151 AI. SfiOK90)]» ^5| °|( 130)8 51101^^(50)3 QIOIE1^(20)1 131 4^E HEDj. 

^5i°u 130)8 5iioie m&m QioiEi yn<y ^?ioiiAi visib ail ^esfb 5n 4= ho. 

B8. 3¥ 5IB01lb, 3¥ 12 5ie{200)3 3 ¥011 ITO Eb IZ0£ 0I¥CHX1 HEffl. &± 83(110) 
Uf an 85I&M ^3Srb 83(210)01 82^!E£ 13301 HO. 

01 QH. ^51^(130)01 & ^33 fl!2 a AI 0(1 Oil mm MgiiXI^EI 5|501|A13 ^01. §f 

± 83 a ^ ^#33 mm 5h^e ^ he^ M^isb s^oiib 3¥ 5ieoii i^ee 

1E3 M^l QHM^I^g M^\m gib SSOI HO. 

32H2. 01 24 a » ^ A| (Ml Oil CDE ^Of M^lXI^El 5I&3 3QIS ^^011 CH8F01 E 6a ¥E1 E 
14b3 tt/ri2| £ 4 a £ 5B SS8F0I 3 All 81 aB8Q. 

2X-I. E 6a a E 6bCHI EAIth dh3 ^01. ^¥01^ Eb ^¥DI^ i^e Eb ^dl Eb ^£1 t^S § 
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nf voi xixms 5Hib es g§]3 as Eb saifiS! £b eib^ Eb ssf as Eb as- eai 

fiS! 13 VOI 8§L «l !T02| ^801 *4*ff EE 111 ±IHEIS (G?|2j 

£ S^8H Of^Hl 0I8B ME AW g§2§ 3±| Eb 6*1 *i 2*801. 8¥ 12 31 ( 100) 9I0II 
8¥9f(201)3 ^¥^(202)o^ 0I¥0<£! QI0IE1ti(20). 01 01 El WE (24) 3*1 § »&¥(21)B £88b 
QI0IE1 bH<^ (20, 21. 24)1 S8BCL 

80IIAI 8SB bf2f VOL 01*011 g8E]b UN*! (110. 111. 112) U DHE(113. 114)5t 

IT0( indium tin oxide)£i 21 HBI80L ^¥DI^ Eb B¥0lte 83 Eb ?£|(Cu) Eb 83 
I2§ QIOIEf dH£2] 8^(201)8 8882. 3§ Eb 8£lfiS! Eb El Em QioiEl dH£2J 

#^et(202)« g88SXISL Sf± UH£!(110. 111, 112) SI S5 BE(113, 114PJ IZO(indium zinc 
oxide)2J S^OlIb g*¥OI£ Eb B^OIfe 8321 BHejog ggg 4= o i o ffl> jZ0 §y |T02f 

oj S s a^oi ?4B S^OIIb ?£| Eb ?B| 832] E*B9*££ 88 801 fl|£ 331 B£»B * 

&cl 

0IOL E 7a £ 7b0j| EAIB V0| 3(R). MG), 3(B)2J oh S g SB8b V88 Mil »2IIS 

Essm D^3i oisb Am g§2§ mi£f y si-o) 3(rl ^(g), g(B)2i a a beioi, 32. 33)g 
^ai£ sasch 01 oh, 3(r), mg). s(b)si aa beioi. 32. 33)b u 321 of^ai a*38oi 
S88»el his bigi sopi «8oi 8ua q^bi oisse/d 01S801 S8tr ^e aio. e 

B, aiOIXH (laser) SA>S0IU M(pr int)88 0IS8S Df±3i MS8XI StU 888 4*E 21 OL 

3312 uisb sici. 01 a, EaoiiAi fib bhsf vol 3(r), mg), s(b)2| aa 

BEi(3L 32 , 33)2] ^Snsit QI0IEI HH£(20, 21)3 1S£I£^ 888b 3S0I bH**!8CL 

0101. E 8a 31 E 8bOIIAi fib bf2f VOL 8¥ 12 315(100) #¥011 3.0 01821 ^8 £311 5hXI 

oi. bb» ^^oi ^:>i in oismoi ^^i aeor(40)B sa&a. oiae s^i sasb 

BCB Eb PFCB §01 2iD. 

0I0H r ^¥0ls Eb ^¥01^ &3 Eb ?£l Eb ^£1 &3 §21 VOI XUi^a ^Ulb ES SS^ 
Hi Eb edl^S! Eb EJEm Eb Iff 31 Eb 12f MdlHEH §Hf VOI SB . ^Sl IT02f 
^^01 ^4^^ E2 #11 X^l^ ^IBIEiiy 12] °JSo 5 gS[5^ 0^31 0|g& ME ^ 
Eb ^^SrOI. m¥e|(501)3F ^¥^(502)2^ 0l¥01£! ^101^^(50). ^lOlM £j 
^(51) % 3I0IM iIHE(52)M S&Shb ^lOlM dH£(50. 51. 52)1 

»0«/d bf£f VOL 01 ^0(1 t^3b ®± UHti(110. 111. 112) % MS HHE(113. 114)^ 

IT0( Indium tin oxide)2J 51 Ha»0l 0|gs|(50L 502)2^ gaSHXIBL Gil 01 El bHd(20. 21. 24) 
» VOI 3||0|e bH^(50. 51. 52)E «fi(110, 111. 112)3 BE(113. 1 14) IZ0(indium 
zinc oxidejoj S^dlb V^DIs Eb ^¥Qls i^S2j Ba° h 25 ^ 2iEW, ^El Eb 

&£0I IZ0 ^ IT02I2J ^^01 ^^§h S^OIIb ^dl2J B^°|E^ HS^OI SSI B^Sf^ 

^ 21 CL 

0IO1, E 9011 fie! tita VOL 311 01 e bH>M(50. 51. 52) g| ^^l 12^(40) WOllfe B«t 

aaafteoD. s«r aaaK602), uibb ^^^(70) b m^moi ess bi§i ^^^(so)i 

01 ttH. XI 8 Be!Bt(601)S 250TC 0loh2| X-i^OllAi 8^01 £lb Ba^. 0115 MOi, BQSiL 

x-ib bin ^^st. xi£ bisi isf ^^^i ei Mgmo\ 4= 2in. §^ 

aast(602)g 3oo*c 01^21 hboiiai e^oi sib aa^. 011 b mch, s& uibb *s. 
m& uisi is f?^^i Msmoi b«b ^ 

hs s«r BBOKeooa §«r 12^(602)8 ms^^h^ gars ^ si^w. a«r 

1^91(602)3 bill jt±^{7Q) SJ M^gOl ESS HISS ^^S|(80)8 a^^E^ ^ 21 

a. 1201(601)3 2g aear(602)s ^iois aa°u60)oi so. 

US S«f aaa|(601)S >II0IS dH^(50. 5L 52)»2| BS ^£011 Bflff §£i ¥S^I H 
S S«t 12^(602)^ Mdf^D^ S3 ^, B^SI ^HAI^El Ba BEIOI. 32 . 33)2] etfi SXf^F 
951 a»X|2| A|^ g?i U10IIA1 S§B SSI ^ 2*b 1E2J ^IHL 0I|» 1CH. 500 " 1000 A § 

e§ §* fc >ii a^scf. 

08. E 10a 91 lObdl EAIfi bf2f VOL 3101 S BB4(60). bill ^±^(70), m£gO\ ESS bl 
§1 ^4(80)8 0^31 0I8S ME 5325 BEIUHOI 8 E8T9 ^£88(71) 3988 
#(81)1 883f2 8AI0II. ^IIOIM 12^(60)3 ^31 12^(40)011 Ql 01 El 61 (20) . 311 01 e SHE(52) Si 
QIOIQ EHE(24)S 2f2| ESHUIb ?8(61, 62. 64)1 888Q. 

OldJL 511 01 e 2^(51)21 ^¥1 fllSIS ¥^2j bISl ^^^(70) » M^IOI ESS UI3B 
ff^5|(80)l «!5i8H0^ ShOj. 51101^ HUE (52) ^¥ Vg2| dISl ^^^(70) ^ ^$101 ESS 
UI8B ^91(80)3 82HI 5ilOI^ aS^(60)E MUmot 8hCM. GII0IEi<y (20) Ql 01 & flHE(24) ^¥ 
¥^2| dl§l *±S!(70). M^eoi ESS bISl ^4:^(80) <M ^!0[M 12^(60)3 §,^1 ^^1 la 
^(40)E >1 oH 01= BD. 

018 ofU2| Df^31 OISB M5! SS25 S80PI ?!8HAIb ¥^^IE5 CfE ^MM 5hXlb 8 
80* flHSl O^BS Mg3H0^ 8Q. 01 Oil CJISfOI E 111 ^SK)1 ^AjloMI 83&5IS BO. 

E 1 1 0H /d fib W» VOL M^MOI ESS bISB J?±sj(80)2| ^¥011 V89|g i LHXI 2 Mm2J 
¥^ll^ EM 0^31 0188 MS 531 85fOI 88^011 511 5MB ^ 88801 U89J 
3He(312. 314)1 888Q. 

01 01. B8« HH8(312. 314) #0IIA1 JI0I8 85(51)9 8¥0y ««8 M 1 ¥^(312)^ UCHXI fl| 2 
¥^(314)fiO ^S>il SE^ 88801. Ql 01 Ei <y (20) . Oil 01 El 2HE(24) ^ 9ilOIM HHE(52)2j ^¥ ?l 
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Ollfe 99401 £XH6fX| 8JE^ BO. XII 2 ¥^(314)2j £^|S fl| 1 ¥^(312)2| ¥JHI2| 1/2 OI8t£ 

»t 2oi utaaiaa, otis is, 4.000 a oi»ei bsoi ia. 

0!2f 2T0I, 9|t|0|| 994°j ¥11 »a»fe U JS2S CM BH XI 2il ^ 2ib Ql, OJTIOilAib 

S3 9941 A^g^b 9^21 e ggoii □mew aaeo. 

k97|2J £8H^SO ^8 Wg, 01 * IS B 33011 8%(slit)0IU 3XF flHgl SSo^U B! 

¥948 ^CH S^2J £A}»8 516fb 014:3(1000)8 A^gofe 7|£8 Af§g[Cf. 

0I2J- »g 0^3(1000)8 8«0t 994011 «8 SAWS, £A*Si= «2| gf Eb All 71 Oil CEFSJ- H^Xf 
101 ^8H£I^ SE7F Qs^l SO. 01 HH. SSOil &&o\ ES£lb C S30II CHS8fb ¥£2] 2SXH0I 
goHi (EH k9M OhXIS, %OII &2ol ¥^0i! d I of 01 ^§dOIU tt¥S40l 1^901 

Sib B S3! §I»6-fe »S| £A}»OI x -j°£S B S301I CHSStb ¥^0ilA1 9948 ^SHSXI 
&EH0IO. E9 AI91 U71I mS S8 ^XflOl M6HSE£ US 711 3X1 SfElt oHOt »8 ME 

0|O. 

0 f SH 334a ^^fS, S»80l ^5H£JXI XII 1 ¥^<312)S0I yH. £101 3711 £A*S M 2 

¥^{314)8 XII 1 ¥^(312)SO gF8 i*¥S ^H. ^011 E9S C S3 Oil CJi§6fb ¥^ 

Oil to 99401 712] fllTISO. 

oiae ssk* axioi ««7i- 994 me 01 sioiao. 

OlEHSf. ^94 0H@(312. 314)1 ±19 Of±3£ AfSoKH 8£80l ESS uigg 3£4(80), UI3B 
3±4(70) Si Olgg ?£2| 711 OIM aS4(60)8 2^ A|4»W 71I0IM HUE (52)1 ESHUjb 3^ ? 

s(62)s &asm, c S3 oil cusmb ¥^21 s?7i. as4(40)i Eaao. th^shai. 994 

10(312. 314)1 ±19 0*±3£ MSoKM C S3 Oil CHlSfe ¥M2J £71 B 8 4(40)8 2*1 &J98K)I 
□101 El (20) £ 01 01 El HHE(24)S EaiUb B* ^8(61, 64)1 8880. 

OICH. 3* ?8(61. 62. 64) 2| gga 888 *, 9342) XII 2 ¥8(314)8 8881 JQI7180. 0171 
Ai. XII 2 ¥8(314)21 994 HI JOB &&o\ MJid\Jl ?ISFOi ^^1 0|gs[ OH^j S§1 *7ft h 4=£ 

0IS3JI mS. 994 HH02I X-il 2 ¥b(314)b XIITIS^. M^MOI ESS bl§S 3^4(80)01 EiiU 
711 994 EH02J XII 1 ¥^(312)^ 994 102J XII 2 ¥^(312)°J ^M21^ 9^S 

711 SO- 
DS, yOF 2ib 994 XII 1 ¥M(312)M ^9 0^3§ A^moi g^MOl ESS dl§l 3± 
4(80) ^ H m¥2J ai§§) 3^4(70)» A|4»OI XIITIofOI. 7II0IM S^(51) ^¥21 Til 01 M 

a a 4(eo) ?ioii ^ sse^ ai§a 3^4(7i)3f m^moi eu@ ui§a 3^4(81) ^. 

^£111^(71)51 XiE^ S^#(81)M yZJQ. Old . ^198 2^1 ^^ES 01^01X10*. yEXII#(70)2f 
Til 01 e §£4(60)21 *'9 ^^d!7f 10: 1 01^2] B £2!ttOI|A| ^19s gmfe 5101 Hf^5|SFO. 

0HI4©S ^Of Sib 9942] XII 1 ¥M(312)M XllTimS. E 10b Oil MS SS 751 21 

4= 2AO. 0171 M. XII 1 ¥M(312)2J 994 W7«7ia &&o\ XH7|5^7| ¥1 6.^» 0IS& OH ^ S§ 
1 ^7HT 4^E 2iO. 

OS, E 12a E 12b(HI SAIfi »a &0I, ITOSe B«f»I2 0^31 At 88^01 Df^Bl 0I8B AJ- 

s ^9 g§2§ ^9moi tf^ s^dio). a^(ii2). Eaise s^on), as tiioim 

■E(113) S5 QIOIEH HHE(114)8 SSSO. OlCffl. I TO CH£! IZOM AF8K 4=E 21 0. 

oioi. a^(ii2)j» Eeiise s^dn)s ^9 q^bi AFSohoi on Atom 

S^S(81)l ^9ot0j ^ ¥^(82. 83)E^ ^£19 Xli,^ M&m §^^01. 2^(112) 

uf Eaise a^dii) mois ^e^is(70)s kgAmo. 

0UI42S. E 4 ftl E 50IIA1 Uh2J- »0l t oF¥ IS 7|&(100)2J ^¥011 ^^U 34: 

121 IS SS2t 98^1 Sfi» SSSfe 99S 5?7| 2S 12J IS 111 »2BS 0^3 
P Olgsh A fS i§2g E9 ^^ohOI ^714(130)1 S^SUl, 01 M Of^ai MSShOi D. 
6F¥2J IS §18 ^9oF01 MS4(90)8 8«eO. OIUH. ^7I4(130)8 44 MgHXI^Ei^ 
Atofe SJ1 aemW, TilOlM HH^l E^ C3I0IEI bH<y°J ^¥(HI 1^5^01 bH^!2| ^?10ilAi ^g£j*r ^ 
1 ^E5fe 71^1 ¥011* ^E 2iQ. Etf S gg2| ^A|0j|2F ^01 ^714(130)21 ^01© 51^01 
2.^ ^XIXHM A^Stt 4=E ao. 

*h ^¥ 7I&8. ^¥ IS 71^(200)21 ^¥011 ITO E£ IZ02J ES Hi 3§8fOI §i 

a^(2io)s aafto. 

Ol OH. ^714(130)01 2^(110) % 9 ^^#Hf2J 88 E¥ 7^^ ^ 2iE^ ^TtlQfe 9 
¥011^ ^¥ 7|&0il 9tfBl ?IB 1E21 m^±m 1S7[ SSOI 2iO. 

01 CHI CH8KM E 131 8S»0t aSttO. 

E 138 » ^S2J «|2 a Al Oil Oil 0}^ 44 M^XI^Ei 7IB2I bHXIES UE}t« 210IO. 

S ^S2J HI1 a A| Oil Oil CUE 44 ^XI^EI 7I&JU Uiaai-OI . QIOIEI HH^(20. 21. 24) % £4! ^71 
4(130)21 JfflgOl Oe SOIO. 

71101^^(50)^ ®± 8^(110)01 ^S2J 21^8 ^E^ a7||8 9¥0llb. SF^ S^(110)3f 
7{|0IM^(50) M0I2J AH^ ¥SS 7t3|fi §i£7h HO. 018 fl»OI. 19(31. 32. 33)2] 5t¥ 
Oil §SS QIOIQ bH^(20)2| ^¥S 7ilOIM<y If£l£^ S&3h£l. 71IO|ed(50)3f »^ 2 

^(no) M0121 ei 7tae ^ 2iE^ aaao. 01 m. qioio m&w)9.^ iwm * ¥^ 
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^. M£ Ol^mb ? QIOIEf HH£(50)2J AfOIOilb £^ ^31^(130)01 D\&m 4> 91^ ggft 4> H 

saoii^ saishi »«xieh m\m uHd(5o, 51. 52) a sue aaib »oia Ma (so. 51. 52)n#g 

MUS SfS HA|¥2j 3f##d| MeilOilAi ¥g£lfe ^S8Pl 91 0HS&!±2| Ail£¥Tf 9g 

an, Gil 01 El UH£j(20, 21. 24)3f eSJe* #0ll*r QIOlEi dH£(20. 21, 24) i#g ill §f2 5 

Ai¥2i ^sxfsi MaioiiAi viab sea^i 91 a ohm^°j 3^¥3> S3H ^ ho. 

Oia SOI. TI10IM HH£!(50, 51, 52) Gil 01 El dH£(20, 21, 24 m S#o>fe SSS 5fS SA|¥2| 3> 
SflBI ^2IIOilA| ^£1 = S!S »B»3I 91 ft OHMS) ±21 3t£¥ % *!£¥§ ««l8t2 ( QOiB 
HH^(20, 21, 24)££ 3H0IS£!(50)j» 3f± 84(110) AK)|2I 91 AHb 9^8 ^SI3. *M 
£3|°i(130)E£ OlSgfe ¥ QIOIB bH<M(50) M0I2J £ AH£ 3^1 3hd|£l^ »fc 9901. QIOIEF UH 
<y, 3il0|M dH<y §J 2*3 SXIXP* ^ M2]XI±Ei 3|£01IA| £01 ¥££!*=: 2£ 938 3^1 4^ H 
OiA], #¥ 315*011 g£2] 0HM^i±3f H#i 12^ giCh [TfdfAl, #¥ 3I&IIJ- 5f¥ 3I&2J § 

i sat aots th^mi g#Aii] * na. a». qoiei6!(20)j» »± a^(no) 

AhOIOIIb 31101^ a HSU 60) 31- ^SMM *?3| 1^^(40)01 tJ#£iOi HCH, 0IM AhOI CHI 

»«SFte 51 S II 338 5l±fFS 4 s HOI 5AI S£|2| «#8 »#AIB 4 Hb SAIOII Oil AhOI CHI 2J 
38 1 I!23^ Sl£°£ Tfi¥88 2ICHS *M9 4* HQ. 

oi#, s ^soum^ ^ioim lasiHs xie s*t 12^51 128 m*t 1^9121 oiss a gat 
a. xi£ i^^i thoim bHtfM 12 ^#011 «s» §£g ^g^i fgofoi g^s& tftsi ^ 
^1 sxism. 228 ssr a^ati m&^m §if ^, e^si ^hai^ei la-i 1921 gjxp^ 
S3i a»nss Aia a 91 lhoiiai s^r sait * §£21 sr^i 9^»m aa wa°\ 
^4rs an em. 



^01. ^ mrs 011 mm die % n *ii2 asoiiAib »s aaora n 

8 12 D 4£5 OI¥CH£! 0I§§ ^i£| Til 01 M 13^1 XHSsfS, US gSf iS^OI gfa§t 1 

^ ^hie^ i^m^, lasts aai ^^au ^s §£21 aiz! moil 

tm ss&ommi tftsj aa la^i saioii *aa * ho. 

is pie ?ioii i^sEib aioiQ^e s^mb qioiei dHd. 

6KJI 3IB ^¥011 t^SJOl 2!, ^. §2J ^ai 161. 

#31 qioiei dHd aa i£ii aaat. 

#31 #¥011 g#30i H°Oi. #31 QIOIEI^ Rno\W #31 §2im^ 3U0|E£i # 

3i 3ii oi m E^m snofb ^i oi ^ an<M, 

#3i Til oi^ m&m oigs ^52i Tii oi m i^^, 

#3i TjioiM ae«ra #31 aa°ron #31 Qioi6i^2j Ediuis^ sssi^ «i i 2^ ?b. 

#31 3II0IM S^2| #31 3II0IM SBflt #¥011 l#£|Oi H= fflS, 
#31 UH§1 #¥011 l#£|Oi H^ H»« HHg, 

#31 SHil #¥011 i*#301 #3| fl| 1 ?S§ emo^ #31 Q|0| El £H} 21 

sol h^ e^, #3i ^^g ^Eisoi n\^d\^ EBiieig ^ #3i Eaieig 2^nf 

S^P» 2 

maoii/d. 

#31 Til 01 M 12^8 250t 016^21 »SS*r2£ ^#£1^ XI 8 B«T 90^31" 300 t 0I#2| HSgSf 
H#£lb 128 12^2J 0|g# l#£l^ eanxi^EI 3ie. 

a?» 3 

«l2^0l|Ai f 

#3i as s«r 12^8 »3i aaat, xis &m xis uiaa ast ^±af e2i »ua 

4 

«I290IIAI. 

#3i 12^8 e# ^» ^^qi ^8, e# aisa a if ^^^21 ^^xi^Ei 

Tie. 
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S^tT 5 

*il2S0l|/d. 

s*t »as*s 500 " 1000 a ^mz i^sib saxi^a jib. 

3^8 6 

maroi/d. 

#ti is §i§ oi^chs MSixi^Ei jib. 

7 

xmsroiAi. 

&TI bK<y ^ TilOIEtfOil 21£JOi £l¥£¥9 SEtBb T||0|e 1E1 CH 5»m 

H, £PI QIOlEi bH££ &TI QIOlEi*! Oil 21901 2J¥£¥E{ 61^1 SB&te QIOlEi HHE1 Di 5» 

men, 

&?i 3iioiM ae-Qt as aesjg &j\ Tiioi^ ^ &ti cjioiei iei k^Ai^i^ 12 a xii3 

%m ^XIH 

12 SI JII3 imOl Til 01 M 2HE ^ QIOlEi HUE 21 21901 £D\ §f£ 2^ 

3f #E£ ij££JCH 2i= Mi TIIOIM HHE ^ M£ QIOlEi 2HEM CH 5^5fe «JQt ^2!XI±Ei 

tib. 

8 

*H1if0ilAi, 

QIOlEi bH^8 &TI QIOIEjtfOII 2§£IOi &T| ^E*ll# ISOfl CHgSU= ¥^0il SlXl^b ^ XfB 
¥1 01 fifsfb ^ ^XI^Ei DIE. 

s^sr 9 

§^B¥fe &2I TilOl^d;}!- 2^ M0I2J g«l ^ai^EIt &TI TilOIMS B 0 f S°l CH 

2290) aror egwxi^Ei JIB. 

10 

meroiiAi. 

#21 ±±g 2^21 &JI Eai2g 2^ AfOISi EH Ed 6f¥01 g£j£JOi 2i£r CH 

5E8Wfc tirai- M2!XI±Ei JIB. 

11 

aiaoiiAi, 

&JI fiS0|2| &¥Oil l^SIOi 2ife Z!^ ^XIXHg CH SB»fc «W MgHXI^El TIB. 
12 

12 JIB 9101 QIOIEidM S»8U= QIOlEi dHtfM ggSfb BJII, 
&JI JIB #¥011 3, 321 ttSI §6il fjgSfe BJII, 

&ji qioiq ma ai &ji aa heis §b ae^a agst^ bjii, 

&JI 123| #¥011 Til 01 ^£ 31 Til 01 M S»»fe Til 01^ bH£M S38U= BJIi, 

&JI J1I0IM bHdl §n 01 g# ^^oj Til 01^ S2^S ggSHr B^L 

^ti Tii oi ^ 12^ ?ioii ^s^£i xiars s^gin usas mmm msmt: rnMow &j\ no\^ 12 

^T| BBoroi ^31 QIOIQ^ EaiUlfe Si 7^1 gamfe B3II. 

«3I Si^2J S^S HH© 9101 MS. ^BIEJCH g^SOi 2iEW sve MOIS 

8 <U E3I2§ ^T| E2il2g 219 If^ fi&o^ s}± HH^M l^^b 

B^l, « 

^Tl E5ll2g 3^2] AfOIOil 9ixim^ ^T| Hi,^ kg ¥^1 XII 

^ SfCM ^Tl ^^g 2^Hf ^T| E2II28 MO\9\ &D\ ^EJ^IS HH©g E&iyb BTj| , 

13 

ai12»0l|/d. 

^T| Til 01 M M2^8 250 r Olo^H] X-j^ gS|o^ x-i^ g^QIHI 300 *C 01^2] g 

i^ab 2g I3°42J 0|g# i^ofb e^XI^Ei TI&2J ^S. 
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S^S 14 

&i\ noim. bp. m 1 ?a, 4^1 asas ns 4^1 s^s nne°j 12 salt. 

&D\ 3IIOIM bH£l Sb &JI JIOIJs |2 a 4, blSH *±st » M£sOI ES£! b|§§! J?±a>g xfBjl 

s e^mb b*i. 

JIOIS 2^ 91 Oil 9IXIotb fll 1 ¥^ ^ #21 X|| 1 ^SOi B3S i?Sg XII 21 & xj "goij 

xii i v^aa g^i tgsib xii 2 ^sss oi^oixib saw ie§ ggmb bji, 

#21 saata 1 1 ¥B ii a 2 ¥^1 0*±3S 8} ot n SW3 bsboi ess aisa 
or, bisa ^4ifif, fef^i jioie g^sf a bps ^mo* a 1 §^ agst 

b B30. 

#31 394 XII 2 ¥^1 Xll^Sfe B*l. 

m\ xii 1 oi^ag 81-01 a 8^21 m\ m$mo\ ess bisa 3^4. &j\ 

bina ff^^i ±i^moi &:>i g £g*2i we«is mieai &01 xi»a m**m hh@i tsmb eai, 

15 

XII13»OI|Af, 

&:>i us m% bb4j» &3i ^8 b*t bps a*»2. us e«r bp. & 

31 bl§U ^±4. &3| M£10| blia ^±°tm B^3E£ g^offe 44 MgHXI^EI 3|©2| 

XII 5 »h. 
16 

a?\ ai oi a <y cmi asaoi w\ szasm Dis»fe ¥s«i ?i«»& a »b^b ch sgstb 44 e 

SiXI^Ei 3IB2J X||£ vei. 

S^PB 17 

fll16»0IIAI. 

#21 ^IOIM^^ gj\ ^ a = M0 |oj g« e Z^St^E^ §^ & «§ ^ ( oiM6j gJSHS CH 

8S8K>t tgofb 44 mshxi^ei 3i eg xii£ »a. 
a^B 18 

BI128KHIAI, 

31101^ bH£S #21 ^IO|M<MOi| Sisioi SJ^^^E] aj^§ TWm 2HE1 CH £W 

2, GUOIEI «H^8 ^^l GIIOI96jOII ^ISIOi 2I¥^¥Q A Jli Si^b QIOIEI AHEM CH SB 

men. 

&:m 3iioie aest ^ aa^s ^oi ^ioi^ hhe at ^oi qiois iihem ^iai^i^ xii2 % hi 3 

^SS ^3Q3 iUEffl. 

&oi xii 2 ii xii 3 3*? emo^ ^^i ^ioim hhe ^ ^^i qioiei nHE2f aiaoi ^^l SF± 

3f ^ilOie HHE ^ CHOIQ DHE1 S^SI-b BJIl CH S^olb e^xi^ 

El 2IB2I XII5 BH. 

S^B 19 

XII12&0IIA1, 

dH6j as B3y oi*. aaora ^xixhm s^mb b^ii ch s&s^ *w m^xi^ei 

3IB2j XII 5 ^g. 
20 

^ chi ass ^4*21 aai beis, 

H2H 1EI0 9101 BH^. 

^^i ^^i aaaf 91 on a^s ^101^ s&mb ^ioim uh^s. 

^Pl 3ilO|M bH^ 2^ 91 Oil 250TC 015*21 US §2[2£ ZHS S«T IP, 

3iioie &ihi 4T3I xhs ?ioii gAH @ ah£xiis ^ % Eaiej 
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21 

M20m\M. 

us gxf §2B|g o 3| §2^2! »faj sgHii^a 

22 

ai20»0l|/d. 

US g«f seat &o|| f aSfe ?3I laats CH SSSffe 9}af =g!!Xl^a 315. 

SB 

sen 
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